Distribution of stoneflies of the family Taeniopterygidae (Plecoptera) in the Czech Republic: earlier data, new records and recent distributional changes. -Čas. Slez. Muz. Opava (A), 60: 239-258, 2011.
Introduction
Although more than 100 species of stoneflies (Plecoptera) are currently supposed to occur in the Czech Republic (cf. Soldán et al. 1998 , Helešic et al. 2005 , Bojková 2009 ) any modern species check-list actually does not exist. The only published list of Plecoptera of the former Czechoslovakia enumerated 90 species known in Bohemia and Moravia (81 species in Bohemia and 75 species in Moravia; Raušer 1977) . This list appeared a good many years ago and, despite a number of papers aimed at ecology and occurrence of some rare species published in the course of past decades, a good deal of data have to be re-examined or need a revision. Furthermore, the list contains several species whose occurence in individual regions of Czechoslovakia was apparently only tentative, supposed by the author. Not all of these assumptions were later confirmed by concrete finding of species. Naturally, there is also problem to differentiate between the doubtful occurrence and supposed occurrence, since both are marked by "?" in the list.
Within the order Plecoptera, Taeniopterygidae are definitively not an exception. The occurrence of some species has been apparently tentative and numerous misidentifications have tended to further confusion(s) in distributional data. Moreover, some species have been mentioned more than a century ago and data on the actual present distribution are missing. In the only existing check-list by Raušer (1977) 
Results and discussion

RECORDS ON INDIVIDUAL SPECIES OF TAENIOPTERYGIDAE
Brachyptera braueri (KLAPÁLEK, 1900) (Fig. 1) Published records: Vltava river in Prague at Císařská louka, Závist and Jarov; Nežárka river in Veselí nad Lužnicí; Plzeň (Klapálek 1905); Hnidousy; Hradec Hrálové (Klapálek 1906); Praha-Krč (coll. Klapálek); Oslava river in Oslavany (Adámek 1972 , Sukop & Spurný 2003 ; Berounka river at Radotín and Zvíkovec (Bojková & Špaček 2006) . Raušer (1992) Distribution and habitat: European species with area extension to western Siberia (e.g. Komi autonomous republic of Russia), missing in the British Islands, Apennine Peninsula, western part of Balkans and north part of Scandinavia. It occurs predominantly in hyporhitral and epipotamal rivers in coline and lowland zones. Remarks: The species dramatically declined during the second half of the 20th century all over Europe and became a rarity with scattered distribution (Zwick 1992 , Fochetti & Tierno de Figueroa 2006 . In the Czech Republic, it seems that it was common species of lowland rivers in the past. According to Klapálek (1905) it was the most common stonefly in Prague that can be found on the walls of houses near the Vltava River. It was trivially named "Prague fly" by raftsmen and fishermen thanks to its mass occurrence on bridges and quays (Obenberger 1958) . Imagines were collected by V. Landa in the Vltava river in Prague in 1944 for the last time. Personal opinion of Prof. Landa (Landa et al. 1997) was that, despite of disappearing of the mass occurrence of the species around 1945, some individuals could be observed each spring till 1950 but in rapidly decreasing numbers. This corresponds with the results of Křelinová (1962) who did not find any individual in Prague in 1960 and those of Soldán et al. (1998) who failed to collect any speciment in 1990-1995. Decline of B. braueri was probably caused by a strong pollution in the 1960-1990's (e.g., in the Berounka river) or by construction of reservoirs (the Vltava river). In the latter case, populations at localities in Prague managed to survive upstream construction of the Vrané (1935) and Štěchovice (1944) reservoirs. However, installation of the Slapy (1955), Kamýk (1961) and Orlík (1962) became probably fatal. The species was found to be endangered by Raušer (1992) and even critically endangered by Helešic et al. (2005) due to lack of any recent record. Larvae of B. braueri started to be found again as late as in [2003] [2004] [2005] in the Berounka river (Bojková & Špaček 2006) . At the same time the species was found in several rivers in Germany, in the Werra river and Saale river in Thüringen (Brettfeld & Bellstedt 2000 , the Isar river in Bavaria (Dorn & Weinzierl 2003) , and the Mulde/Elbe river in Saxony and Saxony-Anhalt (Hohmann 2004) . Following investigation showed the species is relatively common in Central Germany, not far from the Czech Republic (Küttner et al. 2008) . New records from the Mže river, Otava river and even from the Labe river near Děčín presented here showed promising trend towards a recovery of the species area also in the Czech Republic. Distribution and habitat: Submediterranean European species, occurring from the Iberian and Apennine Peninsula (Ravizza & Fochetti 1999 , Tierno de Figueroa et al. 2003 , over the Alps (e.g. Graf 1999 , Reusch & Weinzierl 1999 , Central and Western Highlands (e.g. Reusch & Weinzierl 1999 , Soldán 2004 , Le Doaré & Vinçon 2006 to the Carpathians and western part of Balkan (e.g. Kis 1974 , Zhiltzova 2003 , Murányi 2008 . Larvae inhabit predominantly hyporhitral and epipotamal streams in submontane and coline zones (Graf et al. 2009 , Ravizza & Fochetti 1999 . Remarks: B. monilicornis is an inhabitant of hyporhitral and epipotamal streams which became very restricted and rare in Central Europe, inferring from the historic data from the first half of the 20th century (Zwick 1992). Recently it was found at numerous localities in Upper Austria, these findings may indicate a certain recolonisation (Malicky-Ruzicka & Malicky 2003) . Our recent records from the streams in foothills of the Šumava (Bohemian Forest) Mts. are situated close to this region but the species seems to be solitary or rare. The species is considered endangered in the Czech Republic (Helešic et al. 2005 ) but it would deserve rather "data deficient" category of species protection owing to still fragmentary data on its distribution. The species was more common in Moravia in the past; nowadays it is widespread also in Bohemia. It is a very frequent species especially at submontane and colline habitats, not requiring any species protection status (cf. Soldán et al. 1998 , Soldán 2004 , Helešic et al. 2005 . (Fig. 4) Published records: one record from the České Švýcarsko National Park (Bojková et al. 2010) ; very common in the Jizerské hory Mts. (Preisler & Špaček 2001 ), Krkonoše Mts. (Klapálek 1905 , Winkler 1977 , Špaček 1999 , Rychlebské hory Mts. (Obrdlík 1978 ), Šumava Mts. (Klapálek 1905 , Šámal 1920 , Winkler 1956 , 1963 , Růžičková & Kotrbová 2000 , Soldán et al. 2001 , Jezberová 2003 ; two records from the Českomoravská vrchovina Mts. (Klapálek 1905 , 1903 , Raušer 1957 ; very common in the Hrubý Jeseník Mts. (Raušer 1955 , unpublished protocols, Obrdlík 1981 , Tuša 1987 , Soldán et al. 1998 , Moravskoslezské Beskydy Mts. , Straškraba et al. 1954 , Raušer 1956 unpublished protocols, Švec 1960 , Soldán et al. 1998 Remarks: One of the most common species of stoneflies, undoubtedly most frequent species at numerous montane localities, reaching even a considerable quantitative presentation within the whole benthos at riffles. Naturally, the species thus does not require any species protection status (cf. Soldán et al. 1998 , Soldán 2004 , Helešic et al. 2005 . Distribution and habitat: B. starmachi was originally described and known only from the Carpathians (e.g. Sowa 1966 , Kis 1972 , 1974 , Raušer 1977 , later it was recorded from the Bavarian Forest (Weinzierl 1999) and the Austrian Alps (Graf &Weinzierl 2003) . In the Czech Republic, it was found in the highest Hercynian mountains. It has not been known in the Carpathians, in the Bílé Karpaty Mts. and Moravskoslezské Beskydy Mts. (J. Kroča, pers. comm.). Larvae were collected predominantly in hypocrenal and epirhithral streams at altitudes between 550 and 1330 m a.s.l.; most records were above 700 m a.s.l. The species is locally very abundant. Remarks: Both larvae and imagines of B. starmachi were often misidentified before its description in 1966. E. Křelinová identified imagines as B. braueri (see above paragraph concerning B. braueri) and larvae collected in autumn as B. seticornis. There is also possible confusion with B. monilicornis recorded in the Hrubý Jeseník Mts. by Losos & Marvan (1957) as B. starmachi described later is widespread in the Hrubý Jeseník Mts. as well. The species was overlooked for a long time due to its winter life cycle. Imagines and last instars larvae were observed from the end of February till the beginning of March; females were collected even at the beginning of May at the highest altitudes. 
Brachyptera seticornis (KLAPÁLEK, 1902)
Brachyptera starmachi
Brachyptera trifasciata (PICTET, 1832)
The species was recorded by Špaček (2001) from the Krkonoše Mts. (exact locality not given). The material was re-identified as B. starmachi. Růžičková et al. (2004) mentioned the species in the Vydra river and Křemelná river basins in the Šumava Mts. during the investigation of benthic larvae assemblages in 1994-1999, but it was not collected again in [2002] [2003] . Also this record is very likely a misidentification; the larvae are known primarily from large submontane rivers and/or rivers flowing from mountains (cf. Graf & Hutter 2003) . For example, recent findings come from the Alpenrhein river between 600 and 450 m a.s.l. where the river width is approximately 100 m. No more records of B. trifasciata have been published from the Czech Republic, although according to Raušer (1977) it certainly occurred in Bohemia. We failed to trace any data on which the author based his assumption. Possible occurrence of this species within the Czech Republic should be taken with caution. According to Graf & Hutter (2003) the species was frequently confused with other species and reliable records come from Italy, Switzerland, France, Austria, Germany, Poland, Hungary, Bosnia and Herzegovina, and Turkey. According to Graf & Hutter (2003) B. trifasciata occurred abundantly in Alpine rivers, but was entirely missing during most of the second half of the last century. It was recently again found at few sites and in low numbers. Since the species has never been found in the Czech Republic, its protection status (regionally extinct) seems to be confusing at this moment (cf. Helešic et al. 2005) and possible occurrence of this species in the Czech Republic should be taken with caution.
Taeniopteryx araneoides KLAPÁLEK, 1902
T. araneoides is now considered extinct in the whole area of its historical distribution, because it has not been collected in the past 100 years (Fochetti & Tierno de Figueroa 2006) . It was a species of large lowland rivers found in Central Europe, in Germany, Hungary and Ukraine (Klapálek 1902 , 1909 , Aubert 1966 . Other data on the distribution in the Krasnojar region in Russia should be considered with caution until revision of material collected (Zhiltzova 2003) . However provided with the question mark meaning doubtful and/or supposed occurrence in Bohemia (?B), the species has been included in the Raušer′s checklist (1997). We failed to trace any data on which the author based this assumption. The only record on possible (but doubtful) occurrence was published by Landa et al. (1997) . When checking Klapálek′s Ephemeroptera collection together with Prof. Landa in the National Museum in Praha in the late 1970′s one of us (T. Soldán) noticed a heavily damaged pinned male specimen in the Plecoptera collection. Posessing only head, part of thorax with right wing base (wing articulation) and anterior part abdomen the specimen was labelled (obviously with Klapálek′s hand) "Nephelopteryx araneoides, Praha, Cís. [= Císařská] Louka [= Medow, an island in the Vltava river in Praha]". However, the specimen has never been investigated in detail and has not been definitively found in the Klapálek′s collection at present (J. Bojková). The nearest (historical) localities of T. araneoides occurrence are the Danube in Budapest (Klapálek 1902) and the Elbe in Dresden (Klapálek 1909). Since this author never mentioned the species from the Czech Republic and there are not any more data of the species occurrence we believe that this matter represents a confusion concerning collection pinned material. The confusion might concern related species, at that time common Brachyptera braueri or Taeniopteryx nebulosa that occurred at the same locality, Císařská louka (cf. Klapálek 1905). Consequently, the species status "regionally extinct" in the Czech Republic (Helešic et al. 2005) should be considered confusing.
Taeniopteryx auberti KIS ET SOWA, 1964
( Distribution and habitat: Species known from Central Europe, the Carpathians and Balkans. It is widespread (but usually not abundant) especially in the Carpathians, where it inhabits fast flowing montane and submontane streams (e.g. Kis & Sowa 1964 , Kis 1974 , Krno 2000 , Fiałkowski & Kittel 2002 . In the Czech Republic, it was recorded only from the Hrubý Jeseník Mts. and Rychlebské hory Mts. Remarks: T. auberti was not included in the red-list of stoneflies by Helešic et al. (2005) . Within the Czech Republic the species shows a relict distribution, its area is restricted to two mountain ranges in north Moravia only. Localities known at present are not numerous either in these mountains. Although montane and submontane streams are not subjected to environmental deterioration pressure, the species, like the other representatives of the genus, is sensitive to anthropogenic impacts. We suggest to classify T. auberti as endangered species and to add the species to the red-list. We believe that this species, owing to much more restricted area and evidently lower number of actual localities, is more threatened than vulnerable T. hubaulti. Remarks: The above cited material includes only larvae which could not be identified with certainty. The identification of larvae, especially small instars, is ambiguous and should be validated by imagines. (Fig. 7) Published records: Křemelná river near Frauenthal, Křemelná river near Čeňkova Pila, and Hradský potok brook near Srní in the Šumava Mts. (Nováková 1958) . Nováková (1958) also mentioned Raušer's records from the Morava river near Červený potok and Černá Opava river in Mnichov from the Hrubý Jeseník Mts. by which are also listed in this paper (see below). Jezerní potok brook near Prášily and headwaters of the Úhlava river (Soldán 1996) ; Křemelná river near Frauenthal (Soldán et al. 2001) ; Křemelná river and Prášilský potok brook near Vysoké lávky, Slatinný potok brook near Slučí tah (Růžičková et al. 2004b Distribution and habitat: European species missing in Mediterranean, Fennoscandia and British Islands. In the Czech Republic, it occurs mainly in high Hercynian mountains: the Krkonoše Mts., Orlické hory Mts., Rychlebské hory Mts., Hrubý Jeseník Mts., Šumava Mts. and the Novohradské hory Mts. It inhabits cold and clean, fast flowing, medium-sized streams in montane and submontane zones. Remarks: Helešic et al. (2005) considered the species as vulnerable. Taking into account relatively high number of both historical and new localities of the occurrence and relatively wide distribution within the whole Hercynian system in the Czech Republic, this classification seems to be rather overestimated and the category NT (near threatened) would probably better describe its real status. Moreover, at some localities (e.g., Křemelná river in the Šumava Mts.), larvae are very abundant. The species probably escaped our attention due to a typical winter life cycle (larvae start to appear in late September, imagines fly very early, usually in February and March). 
Taeniopteryx hubaulti AUBERT, 1946
Taeniopteryx kuehtreiberi AUBERT, 1950
Published records: Ostružná river near Velhartice (Soldán 1996) Distribution and habitat: Central and South European species living at montane rivers (Aubert 1959 , Ravizza & Fochetti 1999 . These authors observed T. kuehtreiberi predominantly at altitudes above 1000 m a.s.l. Remarks: T. kuehtreiberi was incorporated into fauna of the Czech Republic for the first time by Raušer (1977) . He classified its occurrence without any doubt, but we failed to trace a concrete source of this opinion. Based on this classification we can speculate that Dr. Raušer has really seen some material. Later, Raušer (1980) mentioned the occurrence of this species in his key stating that the species is distributed in western Bohemia. Its real occurrence in the Czech Republic cannot be excluded. On the other hand, typical localities of its occurrence are not present in Western Bohemia (cf. Aubert 1959 , Ravizza & Fochetti 1999 . Unfortunately, Soldán's (1996) larval material has been lost and thus cannot be verified. Confusion with more frequent T. hubaulti distributed at the same area cannot be excluded. Helešic et al. (2005) considered the species as regionally extinct. Due to the absence of voucher specimens we do not consider T. kuehtreiberi a part of the Czech fauna. (Fig. 8) Published records: Vltava river in Praha-Štvanice and at Císařská louka; Zlatá stoka stream in Třeboň; Nežárka river in Veselí nad Lužnicí; Plzeň (Klapálek 1905); Praha-Zátiší (coll. Klapálek); Vltava river near Frymburk (Nowak et al. 1935 , Winkler 1963 19.ix.1957 5 L, 16.x.1957 2 L, 13.xi.1957 4 L; 6.iii.1958 Distribution and habitat: Transpalaearctic species according to Zhiltzova (1997) with the occurrence in south Siberia, Amur basin, Primorye and Sachalin. Evenly distributed within the whole Europe including the British Islands, except for some regions in west Balkan. It occurs in hyporhitral-metapotamal streams mainly in coline and lowland zones, rarely in submontane and montane zones. Remarks: Till the late 1950's T. nebulosa represented a rare but rather equally distributed species within the Czech Republic at a relatively high altitudinal range of about 180-730 m a.s.l. evidently inhabiting a large scale of habitats from lowland rivers (Vltava river in Prague) up to submontane rivers (Jizera river at Kořenov, Svratka river at Cikháj). Recent records are from medium-size streams in colline and montane zones. It was not found in any potamal locality. It was not found at localities of its historical occurrence, except the Vltava river above Lipno reservoir. Similarly to many sensitive potamal species, it dramatically decreased due to blanket degradation of habitats. Helešic et al. (2005) found it to be vulnerable in the Czech Republic. Due to its evident disappearance from the vast majority of known historical localities it should be classified rather as endangered (cf. also Soldán 2004) , taking into account to general rules depicted for species protection in the Czech Republic by Farkač et al. (2005) .
Taeniopteryx nebulosa (LINNAEUS, 1758)
Oemopteryx loewii ALBARDA, 1889
Oe. loewii is now considered extinct in the whole species distribution area, because it has not been collected during the past 100 years (Fochetti & Tierno de Figueroa 2006) . It occurred in large European streams (the Rhine between Bonn and Arnhem and the Danube betweem Budapest and Regensburg) (Klapálek 1909 , Zwick 1992 . A few females are preserved in museums, but no single male. The larva has never been found. Data on the occurrence of Oemopteryx loewii in the Czech Republic are based solely on misidentification; this species is definively not documented from this area. According to Bojková (2009) , two females of Oe. loewii collected in the Střela River in Western Bohemia (Nováková 1958 , Křelinová 1962 and deposited in Křelinová's collection in the National Museum in Prague were evidently misidentified, confused with females belonging to different genera of Taeniopterygidae. There is no other record of the species in the Czech Republic. Data in the Raušer's check-list (1977) and in the Red List by Helešic et al. (2005) were based on this incorrect record.
Rhabdiopteryx acuminata KLAPÁLEK, 1905
The only literature records on the occurrence of this species in the Czech Republic are those by Soldán (2004) , who mentioned two larvae collected in the Křemelná river near Antygl in the Šumava Mts., and Soldán et al. (1998) who recorded it in the Černá Opava river at Mnichov. The first record (Soldán 2004, p. 200 ) is a purely typing error, name confusion with the species Rh. neclecta which is correctly presented in preceding table in the same contribution (Soldán 2004, p. 198) . The second record is based on the larval material, which is not available at the moment. Rh. acuminata was not re-collected in the above mentioned locality at present. Its occurrence in the Czech Republic cannot be excluded, since this region is situated within the area of this species. It occurs in British Islands, Central and North Europe (Finland, Latvia, and Lithuania) with an eastern area extension to the Smolensk and Novgorod regions and Komi Autonomous Republic of Russia (Zhiltzova 1997 (Zhiltzova , 2003 . It was recorded in the vicinity of the borders of the Czech Republic, e.g. upper part of Visla (Vistula) river and Orava river basins (Raušer 1980 , Fiałkowski & Kittel 2002 , Krno 2004 .
Rhabdiopteryx neglecta (ALBARDA, 1889)
The occurrence of Rh. neglecta in the Czech Republic is questionable. It is mentioned from this area for the first time by Raušer (1959, p. 170) in his key to imagines of Plecoptera of Czechoslovakia. Although no concrete locality is presented, he wrote: "... a species known from the Odra (Oder) river in March and April, probably also in our country". However, later Raušer (1977) evidently abandoned the idea on the occurrence of Rh. neglecta in the Czech Republic, citing the species neither from Bohemia nor from Moravia in his check list. Soldán et al. (1998, p. 102 ) also mentioned the finding of the species in the Odra river basin, but locality was not provided. Other records of Rh. neglecta are from the Šumava (Bohemian Forest) Mts. Růžičková & Kotrbová (2000) found it in the Roklanský potok brook in 1997. Růžičková et al. (2004a,b) mentioned the occurrence in the Vydra river and Křemelná river basins in the 1990s, which was not observed at the same localities in . Soldán's record (2004 is from the same area, from the Křemelná river near Antygl (as Rh. acuminata, see the above respective paragraph). All these findings are based on larvae, sometimes most probably on younger ones, the determination of which is complicated, sometimes even not reliable. Consequently, there is an assumption that this identification based on larvae is not correct and the larvae might belong even to related genus Brachyptera. Unfortunately, all the material is not available. On the other hand, the occurrence of Rh. neglecta in the Czech Republic seems to be probable owing to relatively large area of Rh. neglecta representing a Central and South European species (Ravizza & Fochetti 1999 , Vinçon & Murányi 2009 ). The species is distributed also in the vicinity of the Czech Republic borders, e.g. in Austria and Bavaria. Due to the absence of voucher specimens we do not consider Rh. neglecta a part of the Czech fauna.
Other species of the genus Rhabdiopteryx
Concerning other representatives of the genus Rhabdiopteryx, the occurrence of some additional species in the Czech Republic is very likely. It can concern Rh. navicula Theischinger, 1974 living in the area very close to southern border of Bohemia (Mühlviertel in Austria, further localities in the Inn river basin) at the habitats of middle-sized brooks with prevailing riffles, usually together with Brachyptera risi and B. seticornis (cf. Theischinger 1974) . Thanks to an excellent revision of the Rhabdiopteryx neglecta species-group in Europe by Vinçon & Murányi (2009) , we can suppose the occurrence of some further species of the genus. While the distribution Rh. alpina Kühtreiber, 1934 (originally supposed to occur also in the Carpathians) is now restricted solely to the Alps, its occurrence in the Czech Republic does not seem to be likely. We can rather expect findings of recently established Rh. harperi Vinçon et Murányi, 2009 , which has a bow-like area in both the Alps and Carpathians (so far known from southeastern Poland, Ukraine and Romania). Presumable area (Vinçon & Murányi 2009, p. 215, Fig. 29 ) comprises a part of south Bohemia (the Šumava Mts.) and Moravian and Slovakian Carpathian mountains.
Conclusion
Altogether 14 species were previously mentioned from the Czech Republic. Eleven of them were listed in the only existing check-list of Plecoptera of the Czech Republic (Raušer 1977) , the others were recorded later.
In total eight species were found to occur with certainty in the Czech Republic. Two species, namely Brachyptera seticornis and B. risi, are widespread and abundant. The latter exhibited some expansion in Bohemia at present. B. starmachi, which was earlier often confused with B. seticornis or misidentified as B. braueri, was recorded numerously in all high Hercynian mountains. It was abundant in clear montane streams, thus it was classified near threatened. Another species, Taeniopteryx hubaulti, is known from numerous localities in the Hercynian mountains, although the species was found individually. Due to relatively wide distribution it was classified near threatened. Two species, B. monilicornis and T. auberti, were found only in several records in restricted area of the Czech Republic. The former was recently found only in streams at the foothills of the Šumava Mts.; the latter was found only in montane and submontane streams in the Hrubý Jeseník Mts. and the Rychlebské hory Mts. Due to their restricted area were classified as endangered. Two species were found to be critically endangered due to considerable decline in the second half of the 20th century. Brachyptera braueri was missing last 40 years; recently, it has been found in several rivers showing some recovery of the original area. Taeniopteryx nebulosa is recently known only from montane or submontane streams; it dramatically decreased in lowland and colline streams which were its typical habitats.
No reliable data have been found as to distribution of Brachyptera trifasciata and Oemopteryx loeii which were misidentified in the past. We found no reliable data or material of Taeniopteryx kuehtreiberi and T. araneoides. The former species was reported from Western Bohemia, the latter was mentioned from the Vltava river in Praha, but original material was lost. The occurrence of these species in the Czech Republic is doubtful and formally cannot be considered being a part of Czech fauna without the voucher material. The occurrence of two species of Rhabdiopteryx (R. acuminata and R. neglecta) reported from the Šumava Mts. and the Odra river basin is doubtful at this moment, because it is based on the problematic determination of larval material. Some species of the genus Rhabdiopteryx can be supposed, but there are no actual distributional data and concrete material available at present.
